



































































































































Concentration of measure tail bounds
Today
quickrecapof tailbounds

The more youknowaboutriv X the betterthebounds applicationto ballsinbins
Poissonapprox foranalyzing

balls in bins
If onlything you knowis mean X 30 but D estimatingreachability
Markov's Inequality

Pr X t s E to PRIX CEC I Go

Corollary

If X EB Pr et e

If you know mean pr and variance62

Chebychev's Inequality

ft o Pr IX M to 2
T

Stddeviation

Sums of indep nui's

Theorem X X that Xn where Xi'sindep Xie oil withF Xi pi
A ECD ftp.ipmnprX3pr ayse

hHfptanHp

qyH xHp xlnfxps ltx hi relativeentropy
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Mareusefulforms Goronaries

222
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PrfX peta e e
Pr X a pi A

2

Pr X a aDm ee
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Pr X Hr e f e off oars M MH

X X tXzt 1 Xn
Xi's indep X takesvalues in Laibi EN p
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Comments

many differentversions holdforPoissonrues Gaussianetc welllseemarelater

also holdfor negatively correlated r.us negativelyassociated

E etat EE
eHJEfeHJE.xample
edges in random spanning trees






































































































































One more simple probabilistic tool

Union Bound

Let Ei Ea Eis be anycollection

of events in probspace
Then Pr E v Eav VEK I PrtEi

Applicationlo Balls in Bins

h bins
S

Throw n balls one at atime independently
at random into a bin prob ithbin In
B balls in ith bin at end

theorem Prfmaix Bi eµlnh e for some Cso

proof idea prove thatprob that a particularbin so unlikelytoexceedthis bound
that a union boundgivesresult






































































































































A cool application reachability

Inputi directedgraph G YE
Output theV 15h where Sfv setgnodesreachable

from
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